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TSBft^w (a) > (b) ^ ir/ (o zm^rmvt*u7 * 

(A) (1) T^J^^y^A It^tJ 
P d (R 1 ) a (X) b (1) 

[— *ea; (i) k^t, RM*ift*«[i ~2 otfawr/Mfvsu mm^^y *>m, 

T-*>. Xli^ny>J|^*^to af±l *fcl±2*>lE8U b tt 0 1 <0$H8c&^ 

-To fcrtfU a + b = 2-e*S 0 ] 

(B) — Jftsfc (2) t?^$tt**X*-^A^ 
[PR 2 R 3 R 4 R 5 ] + [CAi] " (2) 

[— »5* (2) fc^T, PttU^lR^ R^ilfcStJK^ Rftl~2 0O7MJH 

l-2 0^)7M;H, y?n7)KiH, 7 'J -^»^<b MJSWcS^^ [CAi]" 

fzm^- 1 f M^y- 1 * ^-tr saftflfc r - * > h m tftuztt r - * > * m-r „ ] 
(O »it;m -*-Mb^ 

2 ] 

(D) HKS; (3) tt$W^t^ttft^$ ?.(:fflv^i*«l|B««tl/7 

[R 6 ] + [CA 2 ] " (3) 

l—1B&t (3) K*3V»T, [R 6 ] + l±Mf 1 ~ 2 0W*M--)A, 7>*~^A. t? 
V ^-^Afc^fcafcmfcjfr^*^ [CAi] -t±F^t^tf*;V5K>mr-5i->> 
FJBtT-Sr^trX^^* >®7-i>, ^>L<{±> A 1 > B> P £ S b ^"b^tf tifzM. 

[»*^3] 

4 L"C> ^KT- 1~15 oRfbTfcfftg 

3&*e>aix*Lfc^&< t& lt^sttu?^ ^awb-fr**, £J£*#+5 o*^%jsljlo 

W!*314] 

m*^* 0 . 1-30 ; E^%0«^t?flSv>SIH*^ 1-3 SBlftv*1*fr#'fcSB*<Z>3Mfc;J- U 

7 < >&mm&fc<Dmmii&o 
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10 0 0 1] 

[0 0 0 2] . 

SMfc* V-7 4 yJhUMM^-mt. NU Pd, TU Zr, C r & ^iSS^lb^tf 

UM$I1\£$U] Christoph Janiak, Paul G. Lassahn, Macromol. Rapid Commu 
n. 22, p479 (2001) 
[0 0 0 3] 

m-gtfMi: LT, MU$jH^Jl<7>N i . P dO#-tl#^N i , P d^t^^tr^ 
[^#It^CM2] R. G. Schultz, Polym. Lett. VOL. 4 , p 5 4 1 , (1 9 6 6 

) 

[#^»1] ^©#^3, 3 3 0, 8 1 5 

[##ff Ifcllfc 3 ] Stefan Breunig, Wilhelm Risse, Makromol. Chem. 1 9 3, 291 
5(1992) 

[*#KvfcflU] Adam L. Safir, Bruce M. Novak Macromol ecu les, 199 5 
, 2 8, 5396 

[^#fP»5] Joice P. Mathew et al. Macromol ecules 1 9 9 6, 2 9,2 
755 

I^#fF^:M6] Annette Reinmuth et al. Macromol. Rapid Commun. 1 7 , 17 
3 (19 9 6) 

l$mWf-JCffl;7] B. S. Heinz, Acta Polymer 4 8, 385 ( 1 9 9 7) 
[##^M8] B. S. Heinz et al. Macromol. Rapid Commun. 1 9 , 251 ( 
1 9 9 8) 

[##!WtI£9] Nicole R. Grove et al. J. Polym. Sci. PartB, 3 7, 300 
3 (1 9 9 9) 

[iMHWdftl 0] April D. Hennis et al. Organome tallies 2 0 0 1, 2 0 
, 2802 

[#N#«T^:i§n 1] Seung UK Son et al. J. Polym. Sci. Part A Polym. C 
hem. 41, 76 (2003). 
[0 0 0 4] 

*>tf&btiX^Z> (TfBJjflr^CUU ^^m#R?.) o 
[#I^»2 ] 5- 2 6 2 8 2 1 -5§-<2r# 

[^£$£3] SI^PjB^O 0/2 0 4 7 2f^>7l^7 h 
[tlrS:t4] *itlri6, 4 5 5, 6 5 Of ii* 
[#1t^«5 ] 1 0 - 1 3 0 3 2 3^-<&-# 

[imWfJcm. 1 2 ] Macromolecules 35, p8969-8977 (2 002) 
[0 0 0 5] 
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<mm& i > 

1) P dit-kVn 

2) ww7-f>*ftii7 5>fl:^(i 

3) P daf-tf^Olgv*** v*-7-*>fcftl) U-ft'/ttOft^* 

4) ^fcT^S-S-Mfrg-* 
<W^II> 

1) fpf££>**7-r >^75 Wb'g-ii&fcE'tfc^-fci-.&P d-ffr£4fe 

2) Pdfcf-fr^OSivifcS^-T-frVfcfclJ 5 * * * ^teoffe-Mb 

3) #«7/u3-«7.Mfc<frW 
<tt«t*III> 

1) 7;V#;K a, * TV ^^ifPd-C^^^i-S^ttK^- 

t-tap dit&m 

[0 0 0 6] 

o 

- h'J7;Vn^->y'JjHfy^n [2. 2. 1 ] - 2 fcflMRfcittJUfeOftv* 

tfv^n [2. 2. i] t<Dm&*Rik7kmmm*x- 

SiStfclJi-*i htflhotLo c\fll±, 5- h V T^=r4r>>'>->U;VtT>'^n [2. 2. 
1] ^9-2 -^><7)E)S1475 ? lf->^ O [2. 2. 1] ^7"*- 2 -^>ORt£t£«fc «9 

^v^;<6, l^^fffli: i •) # < © 5 - b "J 7 ;v a ■> v •> 'J ;nf •> ^ n [2. 2. l] 
^-/9-2 ifiW&LXWL'kit* KJR J) &4 *u 5 - h 9 T ;v 3 * v v V ;i/ fcf v * n 

[2. 2. i] ^7?-2-^>&&<DMMmz<vm&&Tis^ufrz%ir&m&m^m 

5- h U T^n^vv-V^tfv^n [2. 2. 1 ] ^7*? - 2 ^ ft^^t^i 

4 {iJS^Un K-fc* 7rft^# x. £ *t£ * J£S#<7> Kfc&tttfjz # 
<»ft&fc«&W»&B»fcft*fc#*.&*L3o 
[0 0 0 7] 

-hlSco i 7 ft«J&#*f C T S-g-tp fc*f ffi-T & 4: * I* C7j & kUli, 5-h'J 
T;V3^vVvU;nfv^n [2. 2. 1] - 2 -j.^ hHijfiftg^Oj^*^ s 3 
to7;^;vi^fts»V7'f >9Mb^fc£*S^i-&;fri£fc&&^ 
^ v- hftifKLfc^K, m#:tt{iab^^W5S«^7c^ < ft ^ tJ*« 

^SfettO ja*CWH**^ Citim. 4 , # £ i*)7C#<ft&-£: 

. 2. 1] ^:/*-2--x> fc^m^KJS-Ctex tirjfioap^^MMt^y/Hls**"*-*!!*: 

-f >&it&<®}<DWi&tm%: x^f;Viifcl±t*-t^7S«-tt5S|ttt'7 
<f >*-ft^»ORJ6tt3&*^^^n [2. 2. 1] ^zf?-2-x-><DKJB&£<0i>i&^tz 
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[0 0 0 8] 

& ii©ittf3ii^tt^ttii'7^ ymk&mtimM.^, wry m^t tz\$$i 
> mmm&i*o um^m * mm-r & c t iz $> %> 0 

[ffcS&S&i-* 
[0 0 0 9] 

B) &£Tf (C) ^v^ifcCii), ttfdtty'J^ j.^/wafeSfcH**** 

(a) -ft* (i) •emzti&rtjwMt&m 

P d (R 1 ) a (X) b (1) 

[—ft* (l) Hisv^-c. R 1 (±Ittl-2 0ft*;v*'v^ *r«x/i/7*:'au 

T-*y, Xfi^n^>Ig^-£^1-o a»il £fctt2«>S&!U b f± 0 ttzlt 1 <Dmk*7H 
■to tztzL, a + b = 2-e*^>o ] 

(B) -ft* (2) 

[PR^R^R 4 R^] + [CAi] ~ (2) 

[-ft* (2) \Z$S\,*X, Pli^7^J|^ R 2 !***^. Ht*&l-2 0©7fl' 

Ai] )V7$>mT—*>, z)V7 *>mr~*>, &l<^ b> pjfc»sb*»?> 

(C) #$S7;vs~*Att^ 
[0 0 10] 

[0011] 
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<&m (J^t> (i) j fcv>-5o ) t lt{±> tib-^ (4) x-mzn&t 

[0 0 12] 




• 5* (4) 



[0 0 13] 

[Htt* (4) Ki3V>-C, A^A^i-ett-rttaS:^*^^ Any>S?, Eiffel 

, ti<(t a 1 t a 2 *^(±a 3 t a 4 tx-jfmztiz&tmwa- 1 swr^'jr/i, 

A^A4 fc»± A 2 A 3 bX*W.mZ fo&JfcmWL 5-8 OJB5**-eafe «9 , mt± 0 ~ 2 O^lfc 
■C*4o ] 
[0 0 14] 

\£ s stru [2. 2. 1] ^^^-2-^^^ 

[2. 2. 1] Ay^-2-xv N 
5-xf;Hfv^n [2. 2. 1] ^7°^- 2 -^>> 
5 -7°n fc?;vtf->*n [2. 2. 1] ^7°*-2-^> 
5--/f;vev^n [2. 2. 1] ^7"*- 2 
5- (1* -7*x — )V) Vfv^n [2. 2. 1] ^7** - 2 ^> 
5-^>f;i/ey^n [2. 2. 1] - 2 -^s , 

5-^#->;Hf^^D [2. 2. 1] 2 -J.^^ 

5-^7°^;vt£v^u [2. 2. 1] ^7"^ — jl>> 
5-t7f;Hfy^D [2. 2. 1] ^7^-2-.^>> 
5-fy;Hfy^n [2. 2. l] ^7°*-2-x:y, 
5 - YT*sfr\£*s9xi [2. 2. 1 ] ^7°* - 2 

[2. 2. 1] ^7°?-2-^^> 
5-tf^;nf->^n [2. 2. 1 ] ^7°* - 2 
5 -TV ;Vk*y^ n [2. 2. 1] a^-2-x>, 
5-xf'Jf>fv^n [2. 2. 1] ^7°^-2--x^> 
5-7i~;Hfv^n [2. 2. l] ^7°*-2-x\> s 
5, 6-y>f;Hfy^n [2. 2. 1 ] ^7° *• - 2 
5-^f^-6-xf-/Hf'>^n [2. 2. 1 ] ^7° h - 2 
5 -7on- tf->? ti [2. 2. 1] ^7°? - 2 -x.^, 

[2. 2. 1] ^7°^-2-^^> 
HJy^n [5. 2. 1. 0 2 ' 6 ] m- 
h»J->*n [5. 2. 1. O 2,6 ] f#-3, 8-^Jt>, 
f'Jy^n [6. 2. 1. O 2,7 ] yVftf-S-^^ 
ffr^n [6. 2. 1. I 3 ' 6 . 0 2 - 7 ] Kf*-4-x>, 
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9-^Wf7V^D [6. 2. 1. l 3lS . O 2,7 ] 

9-xfjVf ^'>^n [6. 2. 1. I 3,6 . 0 2 ' 7 ] Kf , *-4-^>> 

[0 0 15] 

vy^yihi^m axr\ r#^S# (2) J t^io ) fc> it*V7^^fit 

[0 0 16] 

Kb 2] 




• j£ (5) 



[0 0 17] 

TK^ttvU^^ xxt^i, :*3r-fe*-;i/^-c&»K b 1 ~ B 4 (D'Mtt < £ & — o(±tin 

0-2^^*4. ] 
[0 0 18] 

#5e#S#: (2) (D&fcMtLXit, «ittf, £lT©^©^f^ii:^l^^ * 

5- h b^yy'JJl/-e->^n [2. 2. 1 3 ^T'* - 2 -J- >\ 

5- h yjr. h^rV'>U;V-lf'>^n [2. 2. 1] 2 

5->f;Vy7 ;v-e->^n [2. 2. l]^y^-2-^>> 

5-^^;vv^b^rv^>v;v-tr'>^n [2. 2. i]^y*-2-j^ 

5-^^;v~7^nni/>;;v-lf->^n [2. 2. l]^7 > ^-2-^>, 

5- [1' —*<t*-2* , 5' -v**^- 1 ' ->7y^o/<>fjv] -fcfv^a [ 

2. 2. 1] ^"f9-2-^>^ 

5- [l' -7x^-2' , 5' -v?T3r-9--l' -V7'>^ n^^;v] -b*y?n 
[2. 2. 1] -^y^- 2 

9 - h V * Y*=s V; h 9->?n [6. 2. 1. I 3 ' 6 . 0 2 ' 7 ] Kf*-4-xy 

9 - h 'Jx h+yyij h 9 v^tf [6. 2. 1. I 3,6 . 0 2,7 ] YTU- A 

9-^fJVy^h^yy'J;v-f h7->^n [6. 2. 1. I 3,6 . 0 2,7 ] Kr**-4- 
9-xf;Vy'^^yy'J^-fh7y^n [6. 2. 1. I 3 - 6 . 0 2>7 ] Kr**-4- 
9-y^DA^y;Vy^ ^y->'j;v-rf7y^n [6. 2. 1. I 3 ' 6 . 0 2 ' 7 ] Kt* 
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9-7i-^^vy'JjV-f fr/^n [6. 2. 1. I 3 ' 6 . 0 2 ' 7 ] 

9- [1* 2* , 5' 1' -yr>^n^>f;y] -fh7^^ 

n [6. 2. 1. I 3 ' 6 . O 2,7 ] Kt**-4-^>. 

9- [1' — 7 x — iV — 2 ' , 5' -y7'>?n^/f^] -f F7'> 

[6. 2. 1. I 3 - 6 . 0 2 - 7 ] Kf*-4-x>, 
9-y^f;M^yy'J*-f l-7v^ [6. 2. 1. I 3,6 . O 2 - 7 ] 

9-hi^nni/'JjV-f f?y^o [6.' 2. 1. I 3,6 . O 2 ' 7 ] YfiJ- ^ 
9-y'7nn>tf)VyiJ)l/-7l>7->7D [6. 2. 1. I 3 - 6 . 0 2 ' 7 ] Kffc- 4 
^> 

9-^on-/>WJ^-r h^v^n [6. 2. 1. I 3 - 6 . 0 2>7 ] Kt**-4-J- 
>\ 

9-^nny>bJryy'J;v-7>7y^n [6. 2. 1. I 3 ' 6 . 0 2,7 ] Kf*-4- 

9-y^Dn*yy , )A'-7h7V'^ [6. 2. 1. I 3 ' 6 . O 2 ' 7 ] 

g-^nn^fjvn^yy'J^-rt-^y^n [6. 2. 1. I 3 - 5 . 0 2 ' 7 ] Kf*- 
4 — -^>^ 

Ifv^n [2. 2. 1] ^79-2 -x.y- 5 /I'stfVBJM f-JK 

\£*s?U [2. 2. 1] 'N7 , ^-2-x^-5-*A'**>®t-yf;K 

tfv^n [2. 2. l] ^y*-2 -j^- 5, 6-*^y^yVfK 

9-^ h^y*;V't-;Vf h7-/^o [6. 2. 1. I 3 - 6 . 0 2 ' 7 ] Kf*7J-4-^>. 

9-^f;V, g-^h^y^H-Jl'fh^y^n [6. 2. 1. I 3 - 6 . 0 2 ' 7 ] Vfff 

- 4 -J.^, 

2- [ (3 3 -***-t-;V) > h*~>] t*">^n [2. 2. 1] ^ 7*^-2 

2- [ (3-**-fe*-;V) ;* h^>] tfv^n [2. 2. 1] ^T^- 5 
^fn-t^f-t^y-5, 3' -\£ a s*u [2. 2. 1] ^^^-2-^>> 
tfv^O [2. 2. 1] ^7°?- 5 -iV- 2 -7j;i/#>M (3 3 

o 

[0 0 19] 

>W^mil&'k**.mtt-f2>ZkfcX »K TIB— #55; (6) T^$ft&4fitiiM2: (a 

) mm^ix&o 

[0 0 2 0] 

[ft 3] 




• • • • St (6) 



[0 0 2 1] 
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, &L<tt, A 1 1 A 4 f fettA 2 t A 3 t-efM$a^^mi&5~8 0M^*T^t9, mti 
0-2©S»-e*4. ] 
[0 0 2 2] 

±IB#^#fi:#: (2) «r^H^O^-e*^i-^> £ £ J: •? , TIB— 0:3; ( 7 ) "C 

^$tt*#jt^ffi (b) im&ztL&o 

10 0 2 3] 
[ft 41 




• • • • 5$ (7) 



[0 0 2 4] 

[—*•:£ (7) Kj3V*T, B 1 ~ B 4 IZ^rtimi&ALIiZTkmm^, ^nyyg^ ^itl 
*5W*tt->V ;v&> •x^x/HI, B 1 — B 4 (D'pta < <h & — olitn 

~ 2 *«, ] 

[0 0 2 5] 

#S§WKi3v>-cii, #^#4# (1) is J; xm (2) ^sSffl4lcov^T#lc|S 

, MUt, #5e^fi# (l) o«fl§ffi<&t±, ^fffti:JtLT5 o^;v%mJi-eab^>o 
, (2) oteffittett, iinrs ^trairo. i~3 o^e;v%^i£H-e 

*S&9§fci3v>Ttt, (1) 4:#5£JMH* (2) *jB.*^<?*-Cfflv* 

Kt«ru, «a»^ct±, #^s# (i) fc«F5£#*# (2) t^^tm 

im:»UT 8 o * ;w%tt±i: j5j* i o L, *-*i-e*ttf>tt£-[ (l) / (2) ]&, ^ 
jfe#T\ 70-99. 8/30-0. 2 . Sf 4 L < tt 8 0 - 9 7 / 2 0 - 3 . $ h fct$Z 
L<1± 85-95/15-5 ti"^ 0 «4«^"Cfflv>5iJ:i:J: i) , & *t* ft##tf>ffll 

I" £ ft*, ( 2 ) ic fi*-r & #£4>;|fi£**:fiJJ8 Lfc^^JS^^ *) # 

fetLS^fltoJSU^SR^Sk^A-ClSv^ofcftao #5eJ££# (2) ^£<£> 

[0 0 2 6] 

SJtlBHttS; (4) ^c$*iMfc^£ffl^&i:, Wfeitfcm^t L< 

mfE# 2004-3055308 
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(5) x~mzti&ik&m*m^2> '&b*i?zn&faitmffiLxnbti&mm'fc<Di&wt 
m%m ? 7<% < %2>Mm*$>*). ^m^zmr^m^mL^mm^^ximmt^^ 

[0 0 2 7] 

*^^i3V>T(i, ±|B#^#fi:#: (1) itzii (2) h*m^tTHg^m*#: 

LT(±. 0gx.tf, y^u^y^y, v^n^^r-fev. y^n^rV, .v ^ n * ^ 7- > & 

[0 0 2 8] 

##&9ncioV>-ai. TfB^% (A) . (B) (C) ^fflv^:!:«If*i) 

> ii^Mfi^it^^o -r%t>*>, Tmt&m (a) . (b) (o i±, 

st-v?* y&&&fe<nm&Mm*M&LX^2>i><D£mz-t>tiZo 

(A) (1) Tf* 3 ft * f * A it^m 
P d (R 1 ) a (X) b (1) 

[— fl&t (1) K*3V>T. R 1 lilftl~2 0*«*/HJ?>HI, tix;V7*>t, ^ 

7-*>\ X{i^Nny>JH^-=Sr^i- 0 a ttiifcii2©8ft> b ti 0 * tzii l <7>^ifc£/Jc 
"To fcfL, a + b = 2T-*§o ] 

(B) — «3£ (2) "C^StL* Ai£ 
[PR 2 R 3 R 4 R 5 ] + [CAi] " (2) 

[— (2) t'iSV^T. Pli**7* S'JKT-, R 2 fi7K^MT-> Ml-20©7^ 
y^DTWi, 7V-fl'mfrhm&tifzWte&, R 3 ~R 5 te^ft-P*a£ldLK 
HfSiU ~ 2 0<DT)V^)vm, ->^nrWi, 7V-/l'*^fcStir*L;fc«fca^ [c 
Ai] -te#;W-K>m7-:t>\ x;i/7i>t7-t>, *>L<t±> B, PifcliSb*5> 

miztitzm^-tFm^t z&ttmm&r-* yfrbmztitztt7~*y*mir 0 ] 

(C) t«7^5-fAM» 
[0 0 2 9] 

<A , 7y'7AMi> 

^;v^^*^Bft^9^^A % t7f>»^?^A, ^W^^v^A, K-ffc^a* 
9 v <j? A „ * * 7** 7*/7A^ v T*^ ;V3£ V r/W, v T'-f- V ^Hfc^< 
y*^"f-^U >f^?^7 A, 'J yfyVf ;vx^f ;K0/-!7-77Ail, V > 
WLytZTfr^^Tfr'D^Jyy KfyMy-tfy^jv* >^y>°7 A N p-b 

;Vxy^;V7t>f^7y7A> V -7 A If 7, (T-fef^T-fc h h ) 
if* (j^;P7-fc h7-bf- h) . 

[0 0 3 0] 

*»WK*v»r«ffl$n.*±fB— jgsS: (2) ^$ft***7*-*A&o^flE0ifc l 

Tt±. ^JxJ^ f H7x^V^7^7Arf7 (/<7^7Wn7i-;v) **V- 

o-^^r->;v^^*^>i7 Af f77Wn*>- K h y V* u^^'s)]/*?**— 7A 
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>A)V7 K Y 'j n^3r *x^«? AA^t7)Vtnr-fefJV7-b h^-- 

K M>X (3 -^f;V7x-n/) *^7*-7Af h?^ (3, 5-bV7fl/ 
tn^f^7x-;i/) **V-K h U t^fHX*-7Af h7^^ (3, 5 - h V 7 
;HO^fJl/7x-Jl/) K f'J*?f^^*=-7Ap-h»'X>'7^7*t- 

h & if BR t * X 7 4 >ft&m t KB LT# h tl& *X * Ailtf^f "b *t * #§&HJ3 

[0 0 3 1] 

<3r^7;vs~*A>ffc£-$j> 

^fl^lc^v^T^ffl^tL^^T^^-^ Mt&mo&feWt LT14, Mz-&. 
T)\s**y->, xf jVTJV^^rt^, 7*f;v7;v^^t^^ ifOT^il'TM^tVft 
PJ^f^T^^-^A, bijxf;V7;V5--)A, b'HV7f;V7^^x7A 

5x7A7;Vt7^f h\ xf;V7;V5x7A-bX^r^n5'f h\ xf ^7^5x7Ay? 

K4^7H/W^$xi> A-fb#1»* J: 0^ ny>-ft7;v^;v 7;v5x^ A-ffrgr 
% % 2 tt ±Ifi 7;i'^;v7JV ; 6^f > fc±E7;^^7JV5x7A * fc#«r o 

& if rt^f 5> *l £ #SPJ3 t±CtLlb O*#0J R j£ § *L* O -C 14 * v> o 
[0 0 3 2] 

>#:f&Mlw^v>Tl±, £<bK. (D) TIB— «tA (3) tL* -i * >&ik&*m 

[R 6 ] + [CAa] " (3) 

[— &£; (3) tcjov-r. [R 6 ] + J4£titlU ~ 2 o<o*M^7A, rv^e-^A, e 

y if jfrfcfcttttLrt: [CA 2 ] -»±FM : ?-*£'tr#/l'*K:'»7-*>\ 

FJK^t'&tr^n/^* v»T-*>, feL<li, AK B. P t tz& S b frhM&tifcB 

£*l&*>**»"C<>* [CA 2 ] "^A 1 SfctiBjfrfcfcfcmfcMT-fcFB^fcfcg" 

trjg&a*7 ^->tt*'>*'fb^t7t(4-f - ^ A<b^W 

[0 0 3 3] 

&§&mz&\t*xi&m ztizj* vmik&vsofcitwt lx&, mtiz, f'J7x 

-Jl/*;Ka7Af>7^^ (^V?7WD7x-)l') jKV-K h'J7x-;v*M 
^7Arf5^^ [3, 5 - tfx (hy7;vto^f)V) h'J7x 
-;l/*;VA^7Atb7^X (2, 4, 6 - V 'J7HH7 a — ;V) K b'J7x 

-;V^;VAx7Af h77xx;V*>-h. > U ~f*f~ )V7>t-7Af b 9 3r .X 
7)Vtn7x^Jl/) #1/— K N, N-y^f )V7^'Jx7Ar^7^7, (/< > ? 7 ;v 3- 
D7x-)V) **V~K N, N-yXf jV7X'J-7Af h7^r^ (^^7H07x 
— ;v) K N, N-^7xx;V7^'Jx7Af F7^^ K/^7iVtn7x;;i' 

) **U-K 'Jf7Afb7^ (^>^7;Vtn7x^) h^if^lf fetL*** 

, (4 £ ii h <D&foM Mfc 2tl%t>OX~\t%^o 

[0 0 3 4] 

< 4 * >&r ^Aft^li > 

'j7i^JV*M-7Afl>7^ K/^7^tn7i-Jl') 7^5 t- K b'J7x 
^;VAM-7Afb7^ [3, 5 -ex ( b y 7;i/*tf T;V5^ 
-K h'j7x-;V*Mx7Af h7^ (2, 4, 6 - f V7JVtQ7xx;V) T;V 
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[0 0 3 5] 

(A) /^y^Aft^fcli, fl^l^^WLt, 0. 001-0. 0 5 
$gffl-C> *=F* L< 14 0. 0 0 5 -0. 0 1 5 U"=e;vo|gH^v><btL^ 0 

(B) AflNi, (A) A'7-;^ftA|oPd 177AI^lf;t), 2 
- 2 0^;KD$&HT% 8P* L< (±0. 5-5 ^frtoWLm-Vffi^htL&o 

(C) m%kT)l'5.-*Mk&WlZ, (A) v^^A^OP d 1^9AjRfSfc 
l), 0. 5-2 0 0 ^VOfSB^ SfiL< (42-2 O^^ffl^^ft-So 

(d) 4*>mt&m (>r*->te* £fci4^*>i4T;v*-*Mt;£-to 

it, »ifl-Cti4v>^ S-&i&te<&lS]±fc=tt*j&*2fel!K (A) A5y^^ft<7) 
Pd l/5AB^fc»), 0. 5-1 OtJKOiltSWSitfe^o 
[0 0 3 6] 

^Wiz&^xn, (e) !|^tv7r/^i*fffitJi^i^ 

^•ffif4W-h1-^. -HW^o #4#5eotV7>f >M©*f^i:Ltl±, #!l 
£*l£>tf> (E) t^tV7r/Mfelix y«7 Aft-g^OP d 1^5AS?S 

fc»)> l-io, oootwSltfv^Wo 

[0 0 3 7] 

Zfit> (A) - (E) Jfc$3-W\ ^fem^t^^fi^ffl-^^^JpLT^ J: <, 
**t-P*L»ar LTSga LT % J: v> 0 

[0 0 3 8] 

* >%¥<nmifcWklkitimmik, ^>-tf>, *yv>, ^-f-^v-o, 

^VV&^<«#i&^rfc7j<JtY#^ ^nn^ * l, l, l- 

m^-jajRf4> a-sr, -2 o- i 2 orgies jgisfl&fciagfcgE*.*^ 1 

[0 0 3 9 ] 

2am±o#*#*fflv^T*m^i-^>^iwti, *s^#o9>^Att*ra±$ 

[0 0 4 0] 

*»ifl»:*v>Tli, litlg&*&c* i/7-f (l) * 

Zttmt tv> 0 7K*«^f4^v^0£ 9 0 %J2JLL^ Sf * t < t4 9 5 % 

&_t, $ «b izffrt L < (4 9 9 %J£JLhTNfe*o 
[0 0 4 1] 

ffl$tt^, 0 -HB:fi&fctt> *3!Mbftli«o^ftT"C^ffitt*«*, ***r*ffi0. 5-1 5M 
P Rl&i&JK0-2 0 or Wfcftfco 
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* v v > % j.^- ;w^< y -tf y & Wfimm. 6-14 05?#»l^k*3Sf i> ffiffli" & i #T? § 

jjt^fbftfeiK tLtli, -y^K v-^ A, nArt/ K ;v-r-?A, ny>)i>, 

3^SI±*ifo^?Lttffi#icffl»tfell'»tt«. &&v>{±, a/t/wK 
A&^<aiv3£-vm;!£o«#;i/**>m*l, p-v* h >"fk#»fc^r«r^5 ->>Ai 

jW.#fflv^*v£ 0 
[0 0 4 2] 

[0 0 4 3] 

*)&fc*ti, n&mmmzth%mMfcBcxm±m$i-rtii$£^i)K 

150-450 r, !ifSL(li 1 8 0-4 0 0 1C, L< l±2 0 0-3 8 

t#&«K -tt, 4 5 ov*m^&tM&mmmz%:t)mm*i&rrLxmti*ir<%2> 
xufezti&T a n * oajR43«<?5tr-^aiffi-e*ie>?>n4o (j&JKWtt^ : e' , 

WftJp :E"x T a n £ = E " /E* ) 
[0 0 4 4] 

fll&fcU 1201C, Yfr • /<-U->3 >^nv h^9 7>f-fe-C8lJfe$*L % stf'J**- 
V (Mn) #1 0, 000-300, 000. M¥*^^fi (M 

w) ^3 0, 000-500, 0 0 0, 0JL<liTO^i (Mn) #3 0, 0 0 0 
-2 0 0, 0 0 0, tffWi (Mw) #5 0, 0 0 0 -3 0 0, OOOt^So 
aW&^fr?-* (Mn) #1 0, 0 0 0*it, (Mw) #3 0, 0 0 0* 

Mn) #3 0 0, 0 0 0, (Mw) #5 0 0, OOO^^t, ^^rX 

[0 0 4 5] 

7 w > jfcttim*£"ft: i- s £ #t? i & o 

[0 0 4 6] 
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^l&^tc^^rmn^J^ LTM^ZZ fo&VobLX\£, TIB a) . b) > 

0 0lfSRa/c^ 0. 0 0 0 1 ~ 5S*SBO$&BT*fflv>&C: 1} % #SPJ5<7>TO* 

[0 0 4 7] 

•»M Mb^> 7xMt-f Kft#«K ^-v'th>ft^, 7;u*Mt^tK nuy> 

b) ^7-tV* J BF4, PF 4 , AsFe, SbFe, B (CeFs) ZfrhMlXtitift 
^7A^ ^#1^3- tK7V^-7A^ ^ * O -t >(7)^^ h*<0, 5 0 "C 

c) h U T^^^ffi'J >^-X-f;K f 'J 7'J-;H'J ;v, ^T^^^SV 

"tiigkii fr&yfk<n > U 7;^;vy'J ;i^x-r;K ^^x;v7 * ySwy^nr^* >a^x 

d) gS, h*U ir^om X«U W^MUr 2f03fci»MltK: «t «9 7 
l/>^f7KS, *av*{i/l"fxBft*£jfti-£ y'77-7 Ail. 7 3-K 

XJV7*^7AI, *X7* — ^Alt. 7 A" V ~ ^ * 3f V — ? A jftfc ¥ 

0*-?A:BL y V^t t t y 7 V- ^o^>^th'J7yWk^ 
Any >^>77i ; vffc^i JT^ADyyftf tf^l> -toflu */>v7v 

Kffe'S'HK «, a -H"X (XJV7t-;V) v7W*>-ffc^^K a - * /Usj*— >U- a -X 

;v7t-^^77^yft^ x;v7*~;wt£-tK ^^•xxr-Mb'g'l&K *«7 
[0 0 4 8] 

[0 0 4 9] 

*ffi.tL2>m%m± KfaL fct, «5l3£)B n - ;v K^f * sp*tffi n-;vhofi£;iL TJ¥<^ * 

six.* tfc ucSc®£¥riHtu *«£^i&u Biai^jRo^ofco*,. zhxmm 

, ^<0^#H5CTtc**-f *>L<ti, Km%tmmmtt:1k, S&fc 80-220 

p p mJSLT, jfiL<li2, 0 0 0 p p mJiy > T> £ <b fcitf £ t < fi 1 , OOOpp mJSTF 
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[0 0 5 0] 

$^Ml*¥ffiJ«x 7*n-ja^fc£<&*8fcjmbnX&»JB"T?£So M&fcW? 
[0 0 5 1 ] 

- 7- ;V^BMt|».iLai] * h MlXtitzik&W £ , A^-flci 0 OliaSfcO, 0. 0 0 1-5 

a-twr/t Sft#t* 7 >r > t o#ijn**^#» ft^tt^ « - * v -7 ^ 
>m.&&% h ic tfA^xf v > fc itsfft^ 3 a±<7) « - * v 7 -r TfclJHb 

it ^fitz^y-fv y^m^erfe* ¥*o. i~9 o li%<^S!^t?E^t& i t ^-el *o 

[0 0 5 2] 

*llljlt*HSIi:J:o-C$ ?>lc*#fi«)^mW-r** ? > #SfcWtt£*i£>2lifceilfcJ: 

^teaiaaspi, ffjxm&fam. ?\ 

[0 0 5 3] 

(1) 

7 * - * -X (WATERS) tt» 1 5 0 CIW- U^3>^07F^7^ (G P C 
) SlffV- (80 lH^'f7 , *7A*fflvs o-y^DO^^^iatl2 

(2) gitmmmm 

ASTM-D 1 0 0 3HMU 1 5 0 fx m<D7 4 ;VA \Z Lt> ^jfeiBljSa^ 

(3) iSv^WUm. 

tf9Am&um\*mM*m&"?mfezft%T a n a (St^w^e* tti^wiWE" 

i: Ojfc Tan5=E"/E' ) <£>i&*#i$C<7) fc?- * iWCillSE L fc c » WttW ttO«JJg 
liVt^7*n*/DDV-0 1FP (*'Jx^f?^S) tfflv^ «5iaRSc#l 0Hz 

a n 8 <0fc?-*fflj£fcW5£Lfco 

[0 0 5 4] 
(4) 

TM A (Thermal Mechanical Analysis) SS6100 (-fe W 3 - <i y 7, 7 )V* > M±«) 
«rfflv> % KK^tftfc It, RJ£ttl Ml 0 mm. il 0 mmfc Lfc 7 <f /UAfi" 

@5£U 7n-7tc J: 0 % 1 glofflt*^ 7^VA©iil*i*t5fc 
mtfrh 2 0 0X:^t?5t:/min. -e-.&#?-rSL*:f&, 5 °C/min. T 

#SL, 5 0^-15 OtJIH^ 4 ;VA)tc7)#^oM§^'bW»^*^>^o 

(5) w^mvtm • #if («$ • mftwmwm 
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J I S K7 1 1 3KiHCT, Kffetf-«:3lo«l)j»K3mm/m i nT?«!l56Lfco 
( 6 ) ^^vtSii 

[0 0 5 5J 

( 7 ) ^M^BOfc *t & I^ff««»lf 
RitTgomfi^ (1) J t (2) J Oifefi^KJfcfcT* 

TJl/3^fyy'J;^ i^f ;Vi^it;t^t^^M2 7 OMHz^^-NMR (jfc 
41: CeDe) *«-ca(jSLr, O-g-S^^/Co 

*h*->Sti3. 5 p pmOW (S i OCH3OCH3) > xf^y|||±3. 9ppm 
OiRJR (S i OCH2CH3OCH2) ^f;Vx^rJHt±3. 5ppm©| 

JR (-C (0) OCHs) > x.?-;v.x.xx;i'^l±3. 9ppm?>M. (-C (O) OCH2 
CH3OCH2) ZHzMLfZo **-fe*xwVg|f±4. 2 — 4. 6 p p m<7>n#lK (4MIROJI 
^iOCH2) Sr^/BLfco 

y^A^i, ^mS#4'0 r#5fe<0^*# (2) J OfiJ^ (Rm) 3 

co r#j6^>#ftflt (2) j m*<DMm.%.ttL<Dm& (rp) ^Jt u) wat 0 

r = R p/Rm 

r = 1 K : &^l l Zb*7> -fA&tfX^o 

r < 1 i tzli r > 1 "C\ r j&* 1 J: <9 W-ftZ 1J f 7 > /At#Iv>, 
[0 0 5 6] 

HifetfiJ 1 

1 0 0 m 1 O^f^^miH-JEtr^tCTK^-eppmOj^TK^tL/i l-jnv 3 0. 7 g, ->*n 
3 0. 7g, 5-f'Jxh^yy'J;vey^O [2. 2. 1] ^9-2-^ 
> 7 9 g (7. 0 5 >J*>K ) . tfvy-n [2. 2. 1] 'vy** - 2 -x. > 8. 7 5 g 

e>-<7)=fA3r^ y -/fcilCT. 2fy;#c<7)x;^-V>£ 3 0ml tfc&A,*?o 

VdU^t LT0.001335 V 7=7 Alf) „ HJy^OA^yjWW^x^A^y??;^ 
D7x-Ml/- hO. 001335 V ^e;K h V -«7 A0.006675 'J * (DMfclfc 

m&m%a&, 1 5 mz*y>zfv yy-Lx-tomi&ftfrh 

%-&&<Dm&fa^<?>mtmtm'kfc*<D5- Y vx.h^v->i;;vtf->^n [2. 2. 1] 
^7 p *-2-x.>fi*<7>^ij£&<7 :) ffl^£2 ? oMHzO'H-NMR^Wfc, lEft 
^l±l 9%-C&^K 5 — b'JXh^y^/'JjUfy^D [2. 2. l]^*- 

2 -xyft^oilf l l t;v%-C\ ^^AteojfrHlrttl. 6T^o/: 0 

fi£-RJE££7 5 t:T*3 BtK^ffo^^, t^MliiSSii:*<ilM9t. 

«36*» „ ££"8^?>3EflsW 9 6 % T?*> o fco 

2 U y h^o>fVy'D/V-^i:l^M«tX*L, l^MISLfco »HLfc1l 
„ 8 Ottl 7B#Kx WEET-e^JSftUa^ASrW^o 

A t © 5 - h V x h + y y >J fl/ ify ^ n [2. 2. 1] 2 
MMMt.&<Om&* 2 7 0MHzOH-NMR*^fco 5- f'Jxh^yy'^Ufy^ 

n [2. 2. l] ^-/^-2-i>ft3fe<ofl|ji*fi:o«l^{±6. 7 ^e;v%-e& o fc 0 53-^ 

*{±afc¥*^^f-* (Mn) 7 4, 0 0 0, (Mw) ^1 8 5, 0 0 0T% 

2f?X!j£^iag (Tg) U3 6 0TOcfc, 
[0 0 5 7] 
^WJ2 

1 h «; y^nA+y;v^*x^^>^7)l'*n7xxM*l'- h0.0013 
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3^ V *)V<Ditt>*) H b U y^nA*y;i/*^7 A - 2 -xf jK^^;x- h &0 
.00133^ U -fc/K b 'J 7xx;v*Mx ^Ar * 7 n i jc~;v) 

- b £0.001335 u*/u*ffiv»*jei^ hwj i tra^ic^oTto 
s^M&iu 1 2 frik<Dmitm* 1 8 & *k fi^-ti^o 5 - b y j. b * *> ~> y ;vt* 

v*n [2. 2. 1] a7?-2-x'/»WM^1 2*^%^ofc, 3 

COid^LTW^tLfem^BOft^^fi (Mn) (±6 3, 0 0 0, M¥i$7> 
(Mw) (± 1 6 7, 0 0 0t\ #7*il&MJg (T g) (±3 6 5t"C*cft a £fc> 
I^B 5 - HJ x h y y 'J ;V t'y ^ n [2. 2. 1 ] - 2 -^>fi*?>fil 

SMMScoftteJi 6 . 8^e;v%-e. 9 v^Atto^tai r (± l . 7X~$>^tz 0 

[0 0 5 8] 

Mt&W2 KTfcf->*n [2. 2. 1] ^7*-2-x.> 9 3 5'J^;K 
^•yy'J;Hfy^n [2. 2. l] ^7°^-2-^> 7 5 U * JVOftfr (J C, \£*s?U 

[2. 2. 1] ^7*-2-^> 9 0 5^^ 5 - b U * b 4f v v V JUTS' * n [ 2 
. 2. 1] ^7^-2-^ 1 0 5 , J*A'*ffiV*T!S*fll fcra&fcfrofco 

i 5 5H£oiE'ffc3s(± i 8 % t?*> •) > ©5->'J^ b * v -> y ;v tr 

v^n [2. 2. 1] A7*^-2-x^^ij|#tOffl^lil 5 ; e;v%1?3bofco 3 

i©^ CL-Cf^ilfct^COtf^I (Mn) (±7 2, 0 0 0, 
(Mw) (±1 7 7, 0 0 0T\ **7Xg« (Tg) f± 3 6 0 V "C*o fc 0 
m^^CffO 5 - b y * b y'J ;V-tfv^ n [2. 2. 1] ^7? - 2 -■x.^ffiSfcOfil 

jiffioW^tt 9 . 7^;v%r% 9 ^Aftotgair (± 1 . 5t?*ofc. 

[0 0 5 9] 

Hife^3 tCT 5 - b y ^ b^yy'JJl'^^n [2. 2. 1] ^-79 - 2 -■*■> 10 
? y ^;v^rfflv^ft^ *) 9 -> 9 b^r'>*;v^— ^-r b 7->^ u [6. 2. 

1. l 3 - 6 0 2 - 7 ] Kf*-4-x> l o 5 »;*/l/*J|v>fcJ&U'k &MM3 tmmfcftv 

m&ffl%i&, 2 0#&O(EflflK»±l 9%T?**K m^#+60 9-^f-;V-9-^ b*v 
*;Kfxjvf h^y^n [6. 2. 1. l 3 - 6 0 2,7 ] Kf*-4-x>S^itW 
#] ( ± 6 ;v % -r- & o £ o 3i$|i8T-om^ST£^fi^(±e?S-f&£i:&<, <Efly*n± 
9 i %-e*ofco 

^<^)± ^ (Ct-C#ib^/wfi^#D(0^^i : -g (Mn) (±6 2, 0 0 0, tl¥^* 
(Mw) (±1 5 6, 0 0 0T\ ffJAlR&TRSt (Tg) (± 3 6 0 ICC* o fc Q £ fc. 
t^#D4'^9-^f ;v, 9-^h*v*iV**x;Vf h7/^n [6. 2. 1. 1 3>6 0 2 
• 7 ] b*7**-4 -^>fi*o«3t#^o#J^(±9. 2^e;v%i?, 9 ^AttoSWr (± 0 

[0 0 6 0] 

£1601 5 

i $mffl2 (:rfi#:i: Ltey^n [2. 2. 1] a^-2-x>S-8 0 5 U^, 

endo#^9 5%0 b y ~>^a [5. 2. 1. 0 2l 6 ] - 8 £ 2 0 5 U *>Vffl ^ 

^»?>, IWOh'Jy^n [5. 2. 1. 0 2, 6 ] f* - 8 -jc vftjfeoflljS^. 
fl:^(ii2 J Eji'%'C4ofc, 3^M£T^m^#?#i£(±M-tf"f, a^^ote^ 

(±9 2 

ClOid KLT#€>*Lfca>frfrE»±Sfcsp*&fl^HI (Mn) (±6 4, 0 0 0, 11^^ 
T-g (Mw) (±1 7 7, 0 0 0-C, ^7X|£fM (T g) (±3 6 5W*oft 0 
[0 0 6 1] 
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10 0 6 2] 

Jfcia$]2 

->^n [2. 2. 1] ^^-2-iVfi*0|pfi!0|!^il Tt^^oft, 1 

toi^U^fetifcl^Fli, p-^nn^vt'^ 0 - v ? n u ^ > -tf > t± 
»*PIU^o t^EOt^^i (Mn) Ji5 3, 0 0 0. MTOfl^P* (Mw) it 
1 8 7, 0 0 0-e, ^f7X»K (Tg) Ii3 6 5mofc 0 £ rt^ ^S^F + O 
5- h yxh**/*/V ;ve->^n [2. 2. 1] - 2 -i>fi3fc©#j&J|M&©ftl# 

[0 0 6 3] 

##$]1 

^£-#A 1 0 >^;v->^n^^-^> 10mlt3rvl^40ml OS^SMHK 

iULT, mim&Mt LT^^^x'; T.y^^-'r + ^ [3- (3, 5-y-t- 
W-4-tKn^r->7xxn/) yntf^-^-h] fcitThy* (2, 4 - v- t 
f^7i-;i/) W7r 'f h£-?-*L-P*U l^flOOtliCitUO. 6£tl^ 

sit u, i>; >t h 'j /f ;v^i^f i o o tt ^cmlt, i. 4m-E;U*muL 

fco 

jj(ijx^fiV7^ ;VA_btc2 5t-C^^X h L, IcHtHfCWj&JK* 5 0°C£-eJil7\ 

•7 4 «ifi s 5~ 1 01fi%(:^o/;|i 1 8 0TC^f-AC21|H*L 

■C7-f Vtz„ *<D7 4 2 5tt'3 0^K, I' >H$V#B^, 

A - 1 nmsmUk&O. 3M%JSLT"C*ofc 0 tHfitt***l K3^o 
[0 0 6 4] 
##01 2 

i^A<Dftt>^:t^B^ffl^/:ii:Mlt ###!) 1 fclTOfcLT, SM*S*L;fc 
H$15 0//mO7'f;VAB-l fcftfco #f>W;7^VAB-l ^^vMfiii 0 . 3 

[0 0 6 5] 

3 

JlSl 5 0/im©7^AC-U#fco #fb*lfc-7>r ^C- l«ilfi»i0. 3 

[0 0 6 6] 

##1814 

fcfTi^ ^$tlfeJ¥$ 1 5 0 /zmOTM ;VAD- 1 £#fc 0 UAD-IO 
[0 0 6 7] 

YcMm^m i 
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[0 0 6 8] 

> tratsitw LTSMRSfifcffs l 5 o fim<r>y4 jvaf- 1 &#fco ftfcftfc? 

[0 0 6 9] 
[3£l] 





Jl'A© 


^ (%) 


31 1 31 0 5£ 
S (MPa) 


#tf (%) 


(ppm 


1 


A- 1 


9 1 
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